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Introduction
Empirical models of behavior used to measure the economic value of environmental
goods require extensive datasets linking information about individuals’ choices with
information about environmental goods. A significant focus of the environmental
valuation literature has been on marine recreational fishing and there are numerous
examples in the literature [for a review of marine recreational fishing studies see
Freeman (1995)]. This focus is not without justification since marine recreational
fishing in the United States is a popular activity with an estimated 8.3 million par-
ticipants and 61.8 million trips taken in 1998, not including Alaska, Hawaii, or
Texas (Fisheries Statistics and Economics Division 2000).
Only recently have the data on recreational fishermen and their catch been
available to readily estimate economic models of marine recreational fishing for a
wide geographic range and a variety of marine species. Information about catch
rates can be obtained from the National Marine Fisheries Service’s Marine Recre-
ational Fisheries Statistics Survey (MRFSS) begun in 1979. Ongoing socioeconomic
data collection efforts undertaken as part of this survey provide information about
recreational choices made by anglers. When combined, the database enables the esti-
mation of travel cost models and economic value for marine recreational fishing.
From a fisheries management perspective there is a need for economic models
of behavior based upon data on angler trip decisions and catch. With these pieces in
place, an understanding of how anglers make recreational fishing choices can be
gained. This knowledge is critical to understanding how they will be affected when
regulations are imposed. Behavioral models, like the travel cost model, allow re-
searchers to predict the impact on anglers due to changes in catch rates, bag or size
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limits, or due to seasonal or area closures. Estimation of these models yields a
baseline value of access to recreational fishing, as well as information about how
changes in some characteristic of the fishing experience will affect the value of the
fishing experience. Fisheries managers should be able to use this information to
make more informed decisions about management options and to develop a better
understanding of how each option can be expected to affect recreational fishermen.
A significant amount of recreational demand analysis has already been con-
ducted using the MRFSS intercept data (table 1). Travel cost models, including dis-
crete site choice and continous trip demand models, have been estimated. Addition-
ally, other studies have employed a variety of techniques including contingent valu-
ation and input output (I/O) methods. These papers represent a mix of applied
work—some testing methodology and others providing information about the eco-
nomic value attributable to recreational fishing.
In this paper we briefly discuss the history of federal marine recreational an-
gling surveys, introduce in some detail the MRFSS, and describe ongoing socioeco-
nomic data collection efforts undertaken as part of the survey. Finally, the paper will
point the reader to more resources concerning the data.
A History of Marine Recreational Fishery Surveys
The United States has a long history of marine recreational fishing by a wide range
of its citizens. For quite some time, federal government agencies did little more than
acknowledge the importance of recreational angling. It was apparent that for many
marine species, recreational angling contributed greatly to total fishing mortality,
generated economic value to users, and contributed to local economies. Further, rec-
reational fishing was an important component of total fishing activities and more
Table 1
Economic Studies Using the MRFSS Data
Study Method
Agnello and Han Travel cost
Bockstael, McConnell, and Strand Travel cost
Bockstael et al. (1990) Travel cost
Cameron and Huppert Contingent valuation
Gautam and Steinback Contingent valuation and travel cost
Greene, Moss, and Spreen Travel cost
Huppert Travel cost
Kling and Herriges Travel cost
Kling and Thomson Travel cost
McConnell, Strand, and Blake-Hedges Travel cost
McConnell, Weninger, and Strand Contingent valuation and travel cost
McConnell and Strand Travel cost
McConnell et al. (1992) Contingent valuation, travel cost, and participation
Milon Travel cost
Morey, Shaw, and Rowe Travel cost and participation
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knowledge was needed to understand the interaction between marine recreational
and commercial fishing, the biology of fish stocks, and fisheries management.
Over the last 45 years, surveys have been used to collect data on marine recre-
ational fishing (Essig and Holliday 1991). The U. S. Fish and Wildlife Service
(USFWS) began collecting data on marine recreational fishing effort and participa-
tion in 1955 as part of the National Survey of Hunting, Fishing, and Wildlife-Asso-
ciated Recreation. Since that time, the USFWS survey has been conducted every
five years and has provided marine resource managers with information on the num-
ber of anglers, their fishing activity, and their expenditures. In 1960, 1965, and
1970, nationwide saltwater angling surveys that also collected catch, effort, and par-
ticipation data were conducted as adjuncts to the USFWS survey (Clark 1962; Deuel
and Clark 1968; Deuel 1972). Analyses of these surveys revealed response biases
and sampling errors which could only be effectively reduced by designing a sepa-
rate, specialized survey restricted to saltwater anglers.
In the period from 1971 through 1978, NMFS developed and tested new survey
methods which focused on estimation of marine recreational fishing effort, partici-
pation, and catch. This work included testing of household surveys using mail, tele-
phone, and door-to-door contact methods. In addition, NMFS investigated the pos-
sible use of an access-point intercept survey to get more reliable information on an-
gler catches. The passage of the Fishery Conservation and Management Act of 1976
[Public Law 94-265 (1976)] underlined the importance of this research by requiring
NMFS to provide more reliable information for stock assessment biologists , fishery
managers, and resource economists. Reviews of this research by NMFS and a panel
of statisticians from the public and private sectors culminated in the development
and the successful pre-testing of the current MRFSS methodology in 1978.
The Marine Recreational Fishery Statistics Survey
In 1979, NMFS fully implemented the Marine Recreational Fishery Statistics Sur-
vey (MRFSS) on the Atlantic, Gulf, and Pacific coasts, not including Alaska, Ha-
waii, or Texas. The MRFSS consists of two independent, but complementary, sur-
veys: a random-digit-dialing telephone survey of coastal residential households and
an access-point intercept survey of anglers who have just finished fishing. The
MRFSS is a long-term monitoring program that provides estimates of marine recre-
ational angler fishing effort, participation, and catches of finfish. It was designed to
provide precise regional total catch and harvest estimates for common target species
on an annual or seasonal basis. The survey distinguishes among three different
modes of fishing—shore, party/charter boat, and private/rental boat. They are strati-
fied to provide independent estimates of fishing effort and catch for each state, fish-
ing mode, and two-month sampling wave. With this stratification, NMFS allows
state agencies and interstate commissions to supplement MRFSS sampling levels to
obtain more precise estimates for specific state/mode/wave strata.
The telephone survey component of the MRFSS was designed to estimate the
number of marine recreational fishing trips taken in each of the three fishing modes
by permanent residents of coastal households with telephones. Using a ratio esti-
mated from the intercept survey, coastal resident fishing effort estimates are adjusted
to account for fishing effort by anglers not covered by the telephone survey (noncoastal
residents and coastal residents without phones). The telephone survey is conducted
every two months to interview residents of contacted households about their fishing
trips during the prior two months. Residential households with telephones are ran-
domly sampled using a technique known as random-digit dialing (Groves et al.
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date, the fishing mode, the time of return, and the state of access for each trip. The
effort estimates can be used in economic valuation work to expand mean trip-level
recreational fishing values to aggregate values for recreational fishing.
The intercept survey component of the MRFSS was designed primarily to esti-
mate mean catches per angler trip for different fish species. Catch-per-trip estimates
are combined with estimates of total angler trips to estimate total marine recre-
ational catches of different fish species. The survey intercepts and interviews an-
glers who have just finished fishing to collect information about their residence lo-
cation (state, county and zip code), the number of hours fished, the primary area
fished, the species targeted, the gear used, and the number of days that they fished
in the previous two and twelve months. Trained interviewers identify and count the
fish of each species in the angler’s catch that are available in whole form for inspec-
tion and attempt to measure and weigh as many as possible. Anglers also report the
numbers of fish caught of each species that were unavailable in whole form (e.g.,
filleted, released alive, or used for bait).
The intercept survey is based on a sample frame of fishing access sites. A mas-
ter list of almost 6,000 sites is continuously maintained and updated for the coastal
United States. Sites on this list are identified with respect to state and county, and
they are rated with respect to expected fishing activity, or “fishing pressure,” in each
fishing mode for each month and type of day (weekend vs. weekday). Interviewers
are assigned to conduct interviews of anglers who have fished in a given mode at a
specific site on a specific date. They are also allowed to interview at as many as two
additional adjacent sites during a typical eight-hour assignment.
Intercept survey sampling actually has three stages. In the first stage, a given
site/day is randomly selected with probability proportional to size (Cochran 1977).
In this case, the “size” of a given site/day combination is the estimated mode-spe-
cific fishing pressure at that site on that specific day. The second stage of sample
selection is the selection of angling parties (e.g., a single boatload of anglers), and
the third is a possible subsampling of the members of a selected party. The selec-
tions of parties and members of parties are assumed to be random with equal prob-
abilities. Self-weighting estimators are used to obtain estimates of the mean catch-
per-trip for each species.
Economic Add-ons to the MRFSS
In addition to the base MRFSS data just described, the NMFS has collected data from
marine anglers to provide basic estimates of the value of recreationally important fisher-
ies and to estimate the economic impacts on regional economies generated by recre-
ational fishing activity. These data are available for use in fisheries management deci-
sions regarding allocation, changes in management strategies (e.g., changes in bag or
size limits) or changes in factors that affect catch rates and/or access to marine recre-
ational species for fishing sites. The data also provides descriptive and behavioral infor-
mation on marine recreational fishing participants, and the impacts of fisheries regula-
tions on regional economies. The NMFS has collected these data with two rounds of sur-
veys conducted in conjunction with the existing MRFSS (table 2).
Valuation Surveys
NMFS’ first round of surveys was designed to: (i) provide baseline descriptive in-
formation on marine recreational participants (socio-demographic characteristics as
well as factors that influence their fishing decisions); (ii) estimate the net economic
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Nation as a result of imposing or changing fishing regulations. Additonally, contin-
gent valuation and/or contingent behavior questions related to anglers’ preferences
for various management options were asked in each of the regional surveys. The
first round of surveys began in the Northeast region (Maine through Virginia) in
1994, was conducted in the Southeast (North Carolina through Louisiana) in 1997
and on the Pacific coast (Washington through California) in 1998. Similar survey in-
struments were used in all three regions, providing comparable datasets. In all three
regions, data from the valuation surveys are being used to estimate standard models
of valuation, including travel cost and discrete site choice models.
NMFS has established the random utility model (RUM) as its standard model
for analysis of the valuation survey data based on the work of McConnell et al.
(1992). Use of the RUM has allowed for estimation of (i) the value of access to fish-
eries in each region (that is, what people are willing to pay for the opportunity to go
recreational fishing in a particular area); and (ii) the marginal value of catching fish
(that is, what people are willing to pay to catch another fish).
Expenditure Surveys
The 1996 Magnuson-Stevens Fishery Conservation and Management Act
(MSFCMA) requires each regional Fishery Management Council to consider the ef-
fects of its regulations on communities as well as fishery participants. Harvest re-
strictions on all coasts heightened awareness of the recreational fishing sector both
as a source of fishing mortality and as an economic sector likely to be impacted by
regulations. Therefore, NMFS’ second round of surveys revisited the same three re-
gions, but collected more data on fishing expenditures to provide data needed to es-
timate economic impacts of the saltwater recreational fishery on coastal economies
and to address regulatory requirements of the MSFCMA.
The second round of surveys began in the Northeast region in 1998, continued
in the Southeast region in 1999, and is being conducted on the Pacific coast in 2000.
Data from this round are used primarily in standard input/output (I/O) analyses
(table 3). As with the valuation surveys, the survey instruments used in all three re-
gions are similar to ensure comparability of the estimates of impacts. Additionally,
the minimum data elements required to estimate the economic valuation models
were identified and kept in this round of surveys.
The 1994 Northeast Economic Add-on to the MRFSS
In order to give the reader some feel for the specifics of the MRFSS socioeconomic
data, a short description of the 1994 economic add-on survey is given. NMFS col-
lected additional socio-economic data from anglers in Maine through Virginia by
supplementing the routine MRFSS in 1994. The economic survey was designed as an
add-on to the MRFSS to take advantage of sampling effort, survey design, and quality
control procedures already in place. A small set of economic questions were added to the
intercept survey and a follow-up survey conducted over the telephone elicited additional
socio-economic information from anglers who completed the field add-on economic in-
tercept survey. Data were collected from May through December in 1994 (MRFSS
waves 3 through 6). Data were not collected between January and April due to the
small number of anglers fishing in the Northeast in these months. Allocation of sam-
pling effort corresponded to the usual MRFSS sampling procedures: by wave, state,
and mode, as well as type of day (weekend or weekday) and months within a wave.
All rounds of the NMFS economic add-ons listed earlier follow the same format.Thalassorama 381
The Intercept Survey
The economic field intercept survey of anglers solicited data about trip duration,
travel costs, distance traveled, and on-site expenditures associated with the inter-
cepted trip (table 4). The survey was administered to all marine recreational anglers
intercepted in the field who were at least 16 years of age. Data were collected ac-
cording to the field sampling procedures specified in Essig and Holliday (1991). The
economic questionnaire was administered either at the completion of the routine
MRFSS questions (before inspection of fish) or after all available fish were identi-
fied and biological measurements had been obtained. As in the MRFSS, all survey
participants, with the exception of a subset of beach-bank shore anglers, must have
completed their fishing for the day.
A total of 33,117 economic intercepts were attempted in the Northeast Region.
Of these, 22,594 (68%) economic intercepts were fully completed. Approximately
10 percent of the surveys (3,364) were terminated because of initial refusals or be-
cause anglers were under the age of 16. The remaining 7,151 surveys were not fully
completed because individuals refused to answer certain key questions. Steinback et
al. (1999) provide details on the number of MRFSS interviews obtained by state and
the subsequent number of associated economic interviews.
Table 3
Some Data Elements Found in the Expenditure Surveys
Intercept Phone Follow-Up
Data Element Survey Survey
If on overnight trip x
Number of days away from residence
Number of days spent fishing
Lodging expenditures
Purpose of overnight trip
Self reported travel costs x
Days spent fishing within prior 2 months x
Fishing ability x
Boat ownership x
Trip supply expenses x
Flexible work schedule x
Wages foregone from trip x




Bait, launch, fees, ice
Expenditures on “durables” x
Rods, reels, tackle
Clothing, other equipment
Boats, boat engines, electronics
Education x
Ethnicity, age, gender x
Note: This is only a subset of variables. For a complete list of variables and definitions, please visit
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The Telephone Follow-up Survey
At the time of the field intercept, anglers were screened for willingness to partici-
pate in a telephone follow-up survey. Willing participants were then contacted by
phone within three weeks of the date of the intercept survey. Four attempts were
made to contact an eligible angler. Two versions (long and short) of the telephone
follow-up survey were administered to participants. The long version was adminis-
tered to first time participants. If an angler was intercepted in the field more than
once and had previously completed the long telephone follow-up survey, the angler
was asked a shorter version of the follow-up on subsequent calls.
The telephone follow-up survey was designed to elicit additional socio-eco-
nomic information from anglers who completed the add-on economics field survey
(table 4). The questionnaire targeted two distinct groups of anglers: (1) anglers who
targeted—not merely caught—bluefish, striped bass, black sea bass, summer floun-
der, Atlantic cod, tautog, scup or weakfish, and (2) anglers that targeted other spe-
cies (or no particular species) and happened to catch any of these eight species. The
eight selected species were either under management in 1994 or were expected to
come under management in the near future. The telephone follow-up survey also
collected data about anglers’ recreational fishing avidity, attitudes, and experience
(see table 3).
A total of 14,868 follow-up surveys were attempted in the Northeast Region, of
which 8,226 (55%) were completed. Refusals, wrong numbers and households that
Table 4
Some Data Elements Found in the Valuation Surveys
Intercept Phone Follow-Up
Data Element Survey Survey
If on overnight trip x
Number of days away from residence
Number of days spent fishing
Lodging expenditures
Purpose of overnight trip
Self reported travel costs to visited site x
Days spent fishing within prior two months x
Reasons for fishing x
Years of saltwater fishing x
Management preferences x
Motivations for fishing x
Willingness-to-pay for bag limit change x
Boat ownership and boat length x
Ethnicity, age, gender x
Household size x
Years of education x
Employment status x
Flexible work schedule x




Note: This is only a subset of variables. For a complete list of variables and definitions, please visit:
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could not be reached in four calls accounted for the 45% nonresponse rate. More ex-
tensive details regarding the final results of the telephone follow-up survey are pro-
vided in Steinback et al. (1999).
Analysis of the 1994 data using standard discrete choice techniques can be
found in Hicks et al. (1999). The choice structure employed in Hicks et al. (1999)
assumes that anglers have already decided to take a recreational fishing trip (i.e.,
they have decided to participate). Given participation, the model employs a nested
structure of what species of fish to target and which mode to use (e.g., to target
striped bass from a private boat). Conditional on their species/mode choice, anglers
decide the access site from which to fish. This choice structure allows estimation of
the change in value to anglers when, for example, a fishing site is no longer avail-
able for fishing, or when the catch rate of a particular species changes.
Resources
Recently, NMFS’ Office of Science and Technology has posted a guide to the socio-
economic data on the internet. The guide links to all survey instruments, variable
descriptions, and pertinent metadata about the survey (www.st.nmfs.gov/st1/econ/
surveys). Also note that basic snapshot and historical trends in catch, effort, and par-
ticipation from the base MRFSS are available (www.st.nmfs.gov/st1/recreational/).
Additional questions should be directed to the authors.
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